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(57) [S^J] 

•^'^ (Candida boidinii) *Sfc, -^ftSrfUffl-f <5^fl^ 
Utro^«-/nf7 — tffStttf* & $ * S V ? • 




SK612 SK741 



1 

[wm»*©«Hi 

(Candidaboidinii) tto 

[If*3l3] *y->y-*V-/ ; =SK7 4 0tt > SK 
7 4 1*. SK7 7 4l*Xf4SK 7 7 5«T-fo-5, l»* 

r»*u ^<^st*iaiRi-5r tit 

K-f Sitfc^ CD 5 ' *«^BKLT^«->^^yf" 

ftro^ifeo 20 
[W*fi 7 ] A"*??- KiB^iJ^y af7- 

if* BlJlPSecEto* 

So 

[W*iM9] BE?IJ#-§-2(C7P$tL5 2 3{£~4 2 0{i 

em, #Afttf/xiitt;!ra£;h,fc7 5/»E^J&# 
l> t^-fuy-r— vmazfii-zxyi/y • jjw 30 

[f*#g 1 0 ] tmm 9 tw8a«ro* y • aiw 

DNA Q 

[ft *il 1 1 ] E?"J#^ 2 tc* $ fii 7 5 y g£E?U. 

s jiicD mjigfry n x ^ -r- a a x tomm 

fo„ 40 
[!»*S 1 2 ] !t*if 1 1 1CE«C0^7 >i?¥ • tJ?^ i? 

— Kt5DNA„ 

[!t*if 1 3 ] E5!**3 K**ix5*XB50Srlr1- 
5, lt*JSl 2(cf2«c0DNA o 

[W#E1 4] E?H##5K*$Ji5r5 y»BJ!, 
fc-5v>(±-troE^Jlc*>^-C'>^< tt>8 0%tD$@|^tt£ 
i. 5icif@w±w7 5; y^s^c^ WAR 
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umm 1 5 ] m*£ 1 4 me*©* y-^ • *w s? 

5DNA. 

1 6 ] e?ij#-s§-6 Kwzti&sussmtni- 

5, 1**51 5|CfBfc(ODNA 0 

ummi 7] Ejn»#4i^sn5T5 /be^u** 

[fl*iSl9] *y^-^-^SK741«4, 
^f7->yc^n- K-f Siting ^-atf^lii^y 

[0001] 

[«w©ji-t-5aflf»if] *mmi-±, Ay^^Vv 5 

=■ (Candida boidinii) ©7n f7- tfif{Ei\ S7n 
x7-if»f5^?r^L/i:DNASr^--r5^yv ; y • 

K*y^ • 2JW£>=8c£*i±£ LTffl^S 

fc, #IP^f4, *y-yy . *V^*f±tt51i? 

m-y^-r/^-y^- b*%mm-rz>mn? >'<9W<ows& 
[0002] 

-I4v 3£¥, gm*y'<?m%mx<D%W£i$±bLx 
—)vjs-*y?—£ s t?t Kn*->7t hyyy^- if, 

T-ro^^fe^W^^nXV^ (W5-34 4 8 9 
5f^i, l^ilWO 9 7/1 0 34 5ff) „ 

l*» Lfttfs fcga* y/N°y K^ae^i^^ftt ± o 

[0 0 0 3] 

y sr * 5> »-f 5 7° o x 7 - if * pi*-r 5 x 5 &#* 



(3) 

3 

[0 0 0 4] — ^ accharomyces 
cerevisiae, Pichia pastori 

5W#?S£ixT^5 (W6 - 5 0 6 1 1 7tm 
We is, H. M. FEBS Lett., _3_7_ 

JL> 451 (1995) , Inoue, K. £>, P 1 a 
nt Cell Physiol., _3_8_ ( 3 ) , 3 6 10 
6 (1 9 9 7)), 

[0 0 0 5] /DT^t- if AWDT^ft- if Bli 

Mi^ftta/prT-f^ ^ti-^npEP 4 ate 

^ N PRB ljie^-K J:ot3- K£ftT^5 0 gfS 
accharomyces cerevi s iae (Dffl 
RfrXtiti, t-f A t-if B It 

§ # g # ^y^f y ~tr y ft irroau (d/dt 

T-ifSriSttfl-TS (vandenHazel, H. 
B. YEAST, _12_, 1 (1996) ) 0 

■f-i 5 4IH]HjRas*)ofc 0 

[0006] Saccharomyces cerev 
i s i ae^P i ch i a pastor i s MVi/ 

t • sK>f s^tcfiqSEi-s* 30 

^H^j^T^ S a c c h a r o m y ces cerev 
isiae, Pichia pastoris "Cfi:/n 

(7) t CO t A ft 5 r £ tfT t <T> T* fc 6 0 
[0 0 0 7] ^nxT— e^Hft^ffi#J4, 40 

TA?*ffLftfttitfftbft<, Sacch a r o m v c e 
s cerevisiae x Pichia pastor 
i s £gft!J, fl&^j£#£cD&^;<7>v^ • 
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[0 0 0 8] 

=>— K7S*SB5IJSr#1-5DNA, 5W«/nf7 
&%-t%'j!%*y >vs<-?<3- K£=> — Ki" -SDNAgB^J 

[0 0 0 9] 

A^fcttB^Canidida boidinii(07°n r7- ifiUHi 1 

*W*LV\ ^©l©^Df7-f©'>/j;< ifc loco 

ffitt £ (g T $ * 5 i i * 5 "C § -5 „ 

[0 0 10] **H«)5tafc|B«|C*SV^-C, ^SBWttT'n 
x-T A, -fuT-JI-— HBXttOffijjn-fu'r 

'^SK7 4 0», SK74ltt, SK7 7 4SXI1S 
K7 7 5*-Cfc5 0 *»!P3H:*fc, ±X.<D*m-s*Stt • 

^mtmn?^ k-t -site 

^^ts^^t ^--C»K(K»L, Sa^i^trri^ 

[0 0 1 1] **W©3at»»|C*SV^-C, #f§91W4, 
*yy? s '^^SK7 4 1ffi^ ^^y-^VCSr^ 



5 

Moulted icja^T, &f&*s#-tfw<-7f- vmm-f 

[0 0 12] *»HHt*e>t:, Eft*-* 2 fc* 4 ft 5 2 

3fu~4 2 0&WT5. /&E?IJ N fcSV^i-t-K>E5U^j3 
V *X'pf£ <H8 0% * L < l±'>ft <tt>90%, 
i"9£f£L<{i'>ft< it 9 5%Otaratt*rfr^5J:5 
tl«6t±(07 5yi^^ JfA&tt/Xlitt 
*P£ftfcT5 /KE?"J£*U ^o^DfT-fffit!; 

^r-r 5#>v>y ■ *^y-t**©yaf^t- 1? ax 

«: a - Ki- 5 D N A * t 5 „ 
[0 0 13] *^H^i4S/c, Sa?IJS^-2iC,T:^ft5T5 

%, L < li'>ft <H90l J: >9 L < tt'>fc 

eAXHt-t©Ri»#*a- Kt^DNA^tfftf 

[0 0 14] **^ttSyt, E?IJ#-f-5(^$ft5T5 

%, L<l±'>i<H9 0%, J: 5 * L < «/> ft 
< it 9 5%cotBis)tt^#-fSJ:5{'iflilJy±wT5y 

?'J£#U i^nfT- tfffitt£*-r5#Vv^ • # 
*©/DT^t- if BXfi^WgijgftSra- Kt5DN 

^$ft5«sE?ij**-r5o 

[0 0 15] Ay^-^^roT'nf^t-f 
A, BXIlifUft^n^f-^A, BSWtl?)*^ 
— K"f"5DNAIi v ^y^-Sr (Saccharomyces cerevisi 
ae) Xf±t°*T • MJ X (Pichia pastoris) 0~)~? 
Pf'ft-SA, B&Wiif)!:3-Kt5PEP4 1 
P R B l ite^ t EH-h©MH«-fc fc o#, ^ror 5 y 

S^lTON AE^JilSaccharomyces cerevisiae^Pichia 
pastoriscDT'nx'l'^-— if A&t^P E P 4 N PRB1 

rs§#{*j tt, IWttSynfT- ifffitt/sq#e>ft5 
aV/Xtt, E£J#^§-2, 3 XHtE5"J#-§- 5 , 6 
lc**ft5E5(K, ^ftf J (DE^Jt / >ft< it 8 0%, 
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»* L < 12'>ft <H90% J; «9 jf 4 L < I2'>ft < t 
«>95%Offi|g|ttft^rr A3fc, WAXfett 

^gftl-Hu E?iJ#^-2X(4 5 fc^ftST 5 7 $?E?IJ 
<t#K&fcls]-roT5 y8&E?iJ£=>-R-f 5ffi6t©£S 
E^iJ £ fc o D N A -*>?fefitt±<7>tl -5 03 

l-+#fcffil«M4*fcoDNAE?!k££ft5. 
E^J#-^3-c^Sft5JaSE?l«)»6#a© r gJ & 
Taj icB^^ft-Ct, ^HB^rogWir-f-S^D^T- 

(4, ^^^^KS^DNAWpj^tCio^-C, E^iJS-^- 
2, 3, 5XI4 6(^£ft5T?/$?EJiJ;xi±;g£E?iJ 
Sr*K«i^*tfEW*#i-5, t^m-f^r t h^mx 
fcS„ *^9!i44/i, E5iJ##4{^Sft5T$yKE 
^fbft-5, ■ W-/-ft*/Df^t- if A 

[0 0 16] 

20 -OT'DfT- if fca- K-f 5 «SE?lJ^7°nxT - 
f«»>^< £ fc«i©J£ft3J: 5H5kS (K& A 
A, J*A, WilU 3) £ft/cDNA, »*L<{4tt7°n 
f7- If Sr = - K-r5*£E5flfc»mE*-T-#-3tfi 
WSAJUfeDNA, Wl:»lDNA^ff5r 
tic J; 19 ^ fKMWStt;i*iM*fc*t LTf L < iST 
Lfc^oxT— ^«e^A^* y-^ • *V 

[0 0 17] IOJ:5 41*©WtLTtt, Sf^Mwyn 
f'ft-fASr =-Kt5PEP4 *S±3£o <t 5 
30 i-aft^£ftfcPEP4»G^T-g&£ft/t;*7yv ? ^- jj? 
-r^-»Tfc!9, R*-CI4»4I^nf^t^AS:4 
<S4LftV^^ftP>-f^ **, 7"nf^t- ifAici; 
5 Sttft S ft -5 13 yusK * v"<y ^ ^-if Y-^7° n x-f 
— if B ft froynfT-fgtttf L < «Jffl ^ftTV^ 
S„ Sfc, PEP4itf5^-[lJPx.T7°n7 L i'-9-— ifB^ 
=>- KfSPRB la^asi^i 5 {-*^$ft/cP 
rb iie^tfi^tifc*y-/y • rfj-J-Wiifttii 
*!mx°h<0, ro±5 4ns*»Hcicj3V^TH:, pep 

40 of-ft- if Bffittt^<^di^ftftV>- t^ffl^Sft 
tt, PEP4iH5^A^t*t PEP 4, PRBlIg^ 

A*tt!±, ***«*fflv>fc***#T-e»4«ti^^ 

sa^>^^®^erofcftroftftfc^±-cfe5„ #tc^ 
so t4itsr tas-e#5 0 



7 

[0 0 1 8] ^m\' £ t) , $P>1C, ±fe(D**>v?^ 
• ^v'^ttcSrSfl^^^KSrn-K-t-Sjte^- (Bp 

c (egf) , v^wwtB* 

1 ( I GF - 1) , t htSTyi-y^y, jxy *ntf?^ 
if> (EPO) , ^ay^Wify (TPO) ^ 

[0019] 3g3^*-fi, w?*K© 
ftm<r>tz.tib(D~s if-tfr^-ff- Kffi?"J & => - Kf -5 D N A 

^7"^ LTfi, MtlH. *f^>yCij!*Mt5 

[0 0 2 0] #»8©IOMttKfc:fc^T, »16?i: 
9 W^I©NKii^7 5 y 2 ofo^tS 7 s 

isi-<dt ? y ^s^ij^^rt- s * ^^iffe 5 1 

(tb^x-So *7 L 7°v>Cli^FffittWHU,IE* (7V7°n 
ff) tLTML, *©«©7'n-fe'»^t < t!j^8^ 

>^^Sl:45. :/n^:/^H*tf 

^?>^fC£«/?!c-f 5#y ^7°^ KEJ!#, 

~> 7*-7vH£?iJ £ * r 7" v- V C (D 7° n ^ 7<f F © N |C 

ffip-f 5 r t i^g-e fc5 o - y-r/u^y"?- k 

£ LTH±f5WK©t>©, jfiKlttVi/f ■ 
[0 0 2 1] f£oT\ AfyyVCMI 
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SrSfcfclBWfcRiPJ-j-a. 

[0 0 2 2] *38W#e>tt±enUB*«F8t-t-5fc»t, 

(1) • *V -y=OT'nf'ft-^ AM7"n 

y>T^— SBate^ClttEJiJSrWWL, (2) 7nr 
T— mte*®M7y * 5 KSrflMS L, ( 3 ) #75 * 

10 ^*^-W«MLt (4) 7° 

5 (' ^ o fc t © "Cfc 5 0 
[0 0 2 3] (1) /nf^t- fe?A&U<7 B n7 1 -f-?— 
-t?B3H£^ 

yy^' • y=ATCC4 8 1 8 0ffi^§il5„ 
**By1lCioV>-C^ n-^>yxeii, 45t*P©**feOlolec 
20 ular Cloning (1989) , Methods in Enzyraologyl94 (199 
D) fcf£o-CfTfc5££#ffi#3. -Tt£t>-h. (a) ± 
iEBS(0^:DNAic4*-f -5DNA»f>tx t>L<li±E 
WBm RNA± t)-a-^$ttfcc DNAlffr^to^ 

fc^-y^-fy y — Sr^SHi-So (b) ov>t, fl»tf»5ift 

[0 0 2 4] (a) »e(Djie^7-Y^7y-©aSS®! 
30 ifro^DNAOiffilt f?J^!iW©<7)7 0 a h7°7^ h 

Attffift, i-4tJ*)iMiia«l**llit*Lfc1l, KifcfllgT 
T-DNA^-T/U^— /utt^L, ^l:7i/-/^n 

V^TfT*5 - t/jSffl3K5o 4*S, ±E<7>^*7"n K7°7 

^ YZMU-fttfenm^, Jfyxt*-xm~£.Zfflti& 
{SSfefiaottDNAwiffi^ffJi 5 r t/jswjfes 

#\ ift^#©DNA§rH8a-f-5i t*s*^-C*>5i:V> 
40 # bixfc^feftD N A £® S !fc$IJ|5S»* lc i ot* 
»WE*-f 5r irtioT^y 5 y ^ 7^^7 U -^r# 
[0 0 2 5] r<7)OHMbft5-<^-i: LTI±, ii^r 

/ £%i(Dm.fc7-y4 7'y>j-mmm'<??-t Lt&bii 

5, pBRlfc pUCli, 7Vl--X^y7 P h (B l 
u e s c r i p t) **ra©-KfcfljJR£ft-Cl^3A^ 
?It64^7^5 K*fflV>5r ttffl*5o gtl 
gttEMBLliffl7r-v , '<??-fc5l 1 ll3X? K 
50 *tiK<fflV^5ii:*sw*5. P«!Lfcae^7i'7 > 7 
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y -imm^tt-X'wmtmh l < H^ntA**?* 

[0 0 2 6] (b) tu — xnWR 
±%Hkfc=f-y'C7yV—ti*t>, WM<D-y° v =r 4 -f—H A 

y ^ * - a t ± 9 »r l , js»i- 5 r t as a 

[0 0 2 7] yc-^CfflV^S^Pf/ft-^AX^ 

CRftlcJ:^ FifS1-?)DNABFf>t^#SW(ciitiLT 
• t^v/=©Mft:DNA^Iit5PCRfe|;i 

[0028] ±sa*fe^«t Dftbixsgfaoifte^©* 

N COlfc^Sfcl^Maxani-Gilbert, Methods in Enzymolog 
y.65, 499 (1980)) ^^yir^r^y ? Kfil^ffi 
(Messing, J. t Vieire, J. , Gene, 19, 269 (1982)) 

[oo29] (2) -y-uy-T— m&^mmyyxs. k 
©mm 

7° n x T-if £ a - K-f 5 D N AK^iJ^- ijfcg L T , «tt 
«^Df7- £*:"<*ff J: 

DNA, a^-*-jte^t*('jfS^^ 9 — <T> 

&v > <£ 5 * nfc d n Aun t it, 9 

^K^JfA L < l±tt*Q) JilfctroT'fe!), rft 
b <D&M\z. £ot^y^K = -Kt5 D N Agfi^lJCD 

L< lirwj; pft&^ftfcDNAl&^iJfi, *>^fC 
£3 - KI-^DNABfl^J^l-^Wte^-^-ilfE^-^ 
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ffiffl£*l5iKR-^-#Hti£^ £ LTIi, G4 18f© 
ft£»K»H4jtfc^\ URA3, LEU2frofs±©^ 

10 [0 0 3 0] (3) y'uTT— tfitfe^ > v^* • 
20 ^SWlJ^ttSEitDNABfii-, 94L<li, 

K(E*-r-* frojf At i 9 $ iifcate 

f^rttf&fDNAiii'^fflV^tgSii^Iffiit 

£;Jx#S&^LfcURA3jtfc^£ffll,>5- i^T't 
5 0 -W3C^LfcURA3®e-?ttt, ^C5'fiiJt3' 

ft k*b wi4 d n Asa?"i * (cbsb l t l 
r ws«K?iJB]-ew § cxu r a 3 it 

LTURA3Jte^ftH*Jffl1-5r ^iSRHIBt 

(5-FOA) S»ttt/£5r t^f,, 5-FOAiig'l4 
OUra +*Wtd^URA3iHK^^SMW4t@fH]|I 

[0031] :oio*fttu*'y^y-* 

y-fTy V t tPf (itl5*a(Rothstein R. , Methods E 
nzymol. ,194, 281 (1991) ) ?rffi I^T t. <t V\ ^tt(4+l(W| 

40 il{E^-*(c*ALfc«, JgjWE*»tc4Cfcrtfttt©ai 

Tt3URA3iIl£^^v-^-t LTfflV^5r irlCi 
9, 5-FOAiStt©Ur a+tt©tii>f,URA3i 
e^a«e»W3iCffi|BWa»*.tJ: 9tfe»t**,fcU r a -ft 

[0 0 3 2] Ul/is? ■ ^y=^fteftt5f:»© 
50 ^fetLT(4, ynh^^hfi^Jf^A, ®M 
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'<^*ifcfc a £ m v ^ 5 r. t # X- * 5 „ mws&K. ^ v ^ 5 

ATCC 4 8 1 8 0ft^ IFO 1 0 03 5t^ s 
U R A 3 »fc^A£1*^ L E U 2 *feT-£*HK*#0!* 

[0033] (4) sifct^roisa 
m. mnfi>'<tK<ommm.&?* ^ — ^ ^ — ^ — sb^u 10 

IS ^ y l?r a - Kt 5 D N A T^SKit 5. t> 

l < Hti-m g w t -r aaa*^*^ y ?-t»f 

[0 0 3 4] HMft^aa^y^^ftSsaofcftro^o* 
jr—H3km*<n7n*r—?— (#P ¥5-344895^ 
^WO 97/10345-^-) flS. 

(4#IW 5 P5-344895-§-<&ffi) % =¥ 
©^-^-?- (H^W^WO 97/10345^-) 30 

©^y^/wE^J&il^-fSr fclcj: 9, K 
pjfgKfc 5. :oi5Wwfc6o->m 
BE?|J i L T (4*% !H t?*W $ ti 5 7° d r -< -t — If A ©# 
m~y?-Y/\"<-f^ KE5fl©li*», ^>S## (S. cerevis 
iae) ©oHfroMf^t^f KeJWtfttJBT 

[0 0 3 5] ?§m-<^-mt±lfe&{*DNA«!^jA 

[ 0 0 3 6] mi&t LT(4, ^'J-fen- 
Ml^hv, f^^x, ^hy, #iF$y$ v 7 
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[0 0 3 7] iSifitOp HI4, 5 ~ 8 WftH^ff* U\, 
tfct&^SSftil^ 1 5 ~ 3 7 °C, fft. L < (4 2 8 "Cm! 

Jfcfcl^WH: 2 4-1 0 0 0 BtHOSftT-fc «3 , 

JS £ W#-T 5 o & S I- ft- C T 7° d x 7 - if fii^ffl £ gsfln 

[oo3 8] mmm.fr hmm, mmttfk 

^^o-7h^77^- y/W^iiiJ'n-v h^77 

-f— , II^P-7^'77^- 77^7^PV h 
[0 0 3 9] 

< 1 > Candida boidinii ©7" 

EXdl±rr^Ait^± (pep 4) ©^g--yy- 

Candida boidinii ATCC 481 

softi»)PEP 4jtfe^©&#, RV-tottSKJilifc 

[0 04 0] (1-1) y0-7*(DffS! 

(Saccharorayces cerevisiae) (Woolford, 
C.A. et al., Mol. Cell. Biol. 6, 2500-2510 (1986)) 
&t>*t 0 df-T • h 'J ^ (Pichia pastoris) (#^^6- 
5061 17^«) S * © 7° D r 4 -t — If A T'^# $ ixT V> 
5T$y^ie?ij (-X^SIE) :DFAEATSEPG 
LMPYDYT L E VS G S C I ('^-f 5±S*E^J 
OtD^^Utf HlCand i da bo i din 

i i ©3 K^tfeffl*S*#ltLT£JlT©J;5f--&^U 
: 

PRA5 : 5' -GATTT YGCWGAAGCWA 
CWTCWGAACCWGGTTT-3' ; RXf 
PRA3 : 5 ' — AT AC AWGAWAC TT C Y A 
AWG T RTAATCRT AWG G — 3 ' „ 
[0 04 1] ^y-f-^-PRA 5(4T5 J ^Ifi^J D F A 
EATSEPGLI;ML> ~fy4 V-PRA3 (IT 5. 
/ IfiE^IJ DFAEATSEPGLC *fl£;-r 5 «SE5'J © 
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ffitt«G>B0J-C*>5o YPD«« ^ 
yFy2% ^>n^2l pH6. 0) "ttgttLfc 
Candida boidini i ATCC4818 
O&XDMfcJ:*)* (Methods Enzymol., 

65, 404 (1980) ) [d i o T^fe^D N A^IiftJ Lfc 0 

[0042] Candida boidini i Sfefif* 
DNAh ^7^-PrA5, PrA3^L, E 
x T a q^V *y—H (^fi3ttt) iffl^tPCR 

( (94°C-e3O0\ 5 0°CT1^\ 7 2°CT2^) X 

3of-^^7^) initio mm^n±mo^ 6kb^D 

NA^rJt^HlRU pT7 Blue T-Vecto 
r (y^^V^y|±) tC^n— n^^Lfco Dye primer c 
ycle sequencing FS Ready Reaction Kit (;<^-$cl/zr. 
yw-th) fcffl^T, HfctlfcT"?*? KOjfADNA 
Kfr^iSSEW*** Lfctr6, S a c c h a r o m 
yces cerevisiae &I^P i c h i a 
p a s t o r i s SJtOPE P 4lgT-^T ^ 7 gffi£IJ 

fciiSV^IPHtSrWfor 5 yMBEWSra- Kf5ffiSE?iJ 

^S*^Hfc(OT\ rcDDNA$rJt£C a n d i d a 
b o i d i n i i CD P E P 4 itteT-W— SP"Cfe5 t J6ff£ 
Lfco 0. 6 k btOlf ADNA»f>T"l4, ^^U'iS 
a 1 I t Ec o R ItWU Tifn— .X^ftSclMI, 

[0 0 4 3] (1-2) 9^^9y-K>f^», 

Candida boidini i ATCC4818 
0*K)5fefefrDNASra>«f <0*JR#*-C?5JWf U 0. 8 

Hybond N + Wn^^l/V (T^V^i* 
tt) h^^r-Lfco (1-1) -e#&*ifc 

(Molecular cloning 2nd edn. , ed. Sambroo 
k, J., et al. , Cold Spring Harbor Laboratory U.S. 
A. ,1989) f:ffiotlTofc 0 ^5. 5kbOEc 

0 T 2 2 I mft\Z P E P 4 it^^P aSffft-TS fc %X. 

^7y-*^iLfeo Candida boidini 

1 (OMDNA^E c o T 2 2 I "C#lWU TjSn — 
*%WfaW&. 5. 5 k b#ffi<7)DNAW)t£^>/^ 
EiR L;/i: 0 0iRLfcDNA»r>t^P s t I "C«WfLfcp 
UC118t7^^^a >LfdJL HanahancD 

(Gene, 10, 63 (1980)) tMfDH5atti3 

[0 0 4 4] rtl&7>r^?y-S:WJe^DNA»f>T-S: 

^y^^ KpCPRAlXtW#AWf>T"36SiSfr*r&i"efc5p 
C P R A 2 *ft^t 5 ^ o - ^SrlS Lfco 
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[0045] ( i - 3 ) mmmikfe 

^7X; KpCPRAl(0*J|fi*3lHfiHS:^»Lfc (0 
1) o KpCPRAi Sra*^©JIS#*T9JWf 

JB*. PEP 431^^1111^^3. 5kbcOBgl I 

i -e c 0T2 2 imm^fe-rz tnx-htitco *m 

«<oifi£e^ft£«:fT5fcfe^ 2. 2kb©B g l 

I I -E c oRVSKfr (Hl"CT»"e**llfcB g 1 I 

itEcoRVB^su) ^m^mtistzik. P uc 

10 1 8WSma iSffiC, 1. 7kb^)HindI I I If 
m 1 "CT»"C**ilfcH i n d I I I £ 
pBluescript II SK + ^OHind I I 

ft<£>:/7*5 K<£ 9$C*£Stt£\ double-stranded Ne 
sted Deletion Kit (7 7/W^7tt) £fflV^TEtf#L 
fc 0 ^SIS^J^rDye primer cycle sequencing FS Ready 
Reaction Kit ,K.t^Dye terminator cycle sequencing 
FS Ready Reaction Kit (/^^yx/W-ft) £fflV^ 

[0 0 4 6] B0J#*i<att£B0Jfc:HU ioo9#i 

9, 2 2 7 1#@tHfc^l 2 6 3lI^^ 

-y>y -f^f A3S*6«ut* ttsr 5 y see 

(E^J#-^ 2) , Saccharomyces c 
e r e v i s i a e JBlZFP ichia pastor 
i s ft *07 p p t-f A t ©ffil^tt^fe i: r 
6, ^MH75%, 6 8%(DT $ y*aS|PI— " ?fco 
fc 0 v^-tv^SE^im&^J (von Heijine, Nucleic. 
30 Acids Res., 14, 4683 (1986)) \Z £ "9 tl5 

-t^^rf^ 2 2#g (7)T 7 — V*"? 

0 2 27;7itfcof: 0 

[0 0 4 7] <HJ£#j 2 > Candida boid 

1 n i i g)7 P nf>ft-fAifi^ (P EP 4) 

Candida boidinii cDUR A 3 JUST'S: 

v-^-iifciMciot, PEP4ie^i 

*Lfc 0 Itit It, Candida boidini 
i ATCC 4 8 1 8 O^COUR A 3 Jtte^aEStfcC 
40 andidaboidinii SK6 1 2tt^ffll^ 
fc 0 Candida boidini iSK61 2*tHt 
^ftj^S (Sakai Y. et al. , J. BacterioL, 173, 7 
458(1991)) MotfiflLto 
[0 0 4 8] (2-1) PEP4l^M^^-CO 

0 2 5^ PEP4lfi^cO»2kbC0Sna 

B I -E c o RV^«^rURA3iieT-i-e*tfc7 P 7 
KpDPRAlSrfE»Lfc 0 PEP4ie?«»« 
i«9, Wtf^^^S^ttSrft^afcfet, Saka 
50 i ^(7)$g^ (Sakai Y. et al. , J. BacterioL, 174, 7 
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458 (1992)) mmmfc+cDwmz, ^mmm 

£#ofcURA3it£T-£^-;*7-i: LTfflWc, 

[0049] Candida boidiniiCOUR 
A3 3H5T- (Sakai Y. et al. , J. Ferment. Bioeng. , 7 
3, 255 (1992) ) £^tr 2. 6kbc/)SalI-Pst 
I Br^Sr, pBluescript II SK-cOS 
alltPst imt(DmzWALtzp CBU3 5r{^M 
L/Co pCBU3£Sa 1 I TMSBr U T4 DNAS 

"C^JBrLT, 0. 9 k b<7)URA3MteT-^5MU?r^ 
frDNAWK£¥»Lfc 0 JfcpCBU3^Ps t IT 
SWrU T4 DNA/Ky tfl^J:5 5p»***aa 
Lfc», Sbf-Kp n I T*§JBfLT»ibixfc2. 6kb 
<7)DNA»Jt iituizf^O. 9kbcDDNA|fr?:pUC 
19COKpnI-XbaI fcjf AL, ^7^; KpUR 
P£»fc 0 ^cO^S, pURP^Sal immLx^b 
5kb©DNA»^tli, URA3#|i£3H£^ 
cojtfj&fc&jo. 9 k b<7>RttB?WMSq£-r5r. J: £45 
(B2) o 

[ 0 0 5 0] pCPRAl t»|p]#|lPEP4lg^ 
WAZtltz pCPRA2£SnaBl£Ec oRVt§) 

it, xho I y^#~ (SHSBtt) mifco 
H/cy7^^ Kcoxh o I SM&fcpURPSrS a 1 I|0 
WrLXmt>tlZ>3. 5 k b<£>DNA»rtf£JfAU ^7 
KpDPRAl^fc (82) 0 
[ 0 0 5 1 ] (2-2) ff^Ktem 
**tef!|cO (2-1) t#?)tlfcpDPRA 1 £S a 1 
I XtyWiLX, Candida boidinii S 
K6 1 2mz.Bm!)WJ*& (Ito, H. et al. , J. Bac 
teriol.,153, 163 (1983)) X]&Mfc&%ftitz 0 % h 

^T^tCiO, PEP4lg«lteX^-^ 
V^Lfco ti^iiSK6 1 2*fcftOTgME*tt0> 
MftDNA?:S al IfrNdel 1?§J0rU pCPR 
A 1 £S a 1 I t S n a B I §JBr LX^htl^) 1 . 7k 

(0 3) 0 H3|:^tJ:3(:i±SK6 l 2 8reji3. 
8 k bC^^K#*a**t5as, **t*-t?!45. 4kb 

[ 0 0 5 2] RttSttS: C andida boidin 
i i SK 7 4 0»iift£ lf: 0 Candida bo 
i d i n i i SK 7 4 Offi^YPD^ltl* t 
*&#Lfc«L 5-7/U*n*n^>* (5-FOA) 
ti»ttSr^-r»S:R»Lfco 5 - FOAi814ag<oftftl4 

7;Kli?if^^yT^7^, 1 9 9 4) K|E«<D 
^TffilC^ofc 0 5-FOAit»(OMf$DNA?rPE 

5 rtiaot, uRA3ie^iifc»^^y 
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4 k b<0filllC*aSix5^y KiS, UR A 331^*5 

^cstfc*t"Ctt2. 8 k btoffinto'^ Kasftmsn 

fc 0 URA3ie^SLfc#SSrC andida 
boidinii SK741»i:ML, ^1 0^ 

9^ i Bf+-eai»s*«x3KfttlfK4*x¥x*ftflfW 

(Ms, o<«m) \c?9'<* h*»T^ais» 

KSiX, §ft#f F E RMB P - 6 4 8 2 btl 

[0 0 5 3] < Hte#(J 3 > Candida boid 
10 i n i i ^nf^t- Bitfc^- (P RB 1 ) CO^ p 

Candida boidinii ATCC4818 

offii«9 prb iaeT-cos#, &t*ta>£*B?y*j£ 

(3-1) -7v-7<Dim 
Saccharomyces cerevisiae 
(Moehle, CM. et al. , Mol. Cell. Biol. 7, 4390-4399 
(1987)) &tfP ichia pastoris 
(#JE^P6- 5 0 6 1 1 7^$S) ^ynr^t- 
20 1?BTMS#*ft-0*5T5 /Wtmn i-X^mm) :G 
NGHGTHCAGTWATAV L S GT SMACM 
J6i"5«SE^JO^-y =0*^ 1^*^ KSrC andida 
b o i d i n i i con KvffiffljgS*%JtLTJWT^ 

[0 0 5 4] PRB 5 : 5 ' -G G T A A YG G T C 
AYGGTACHCAYTGTGCHGGWAC- 
3' ; RX* 

PRB 3 : 5' — GCCATWG AWGT AG CWG 
AT AARACDGCWGTDGC- 3' 0 
30 [0 0 5 5] ^^-v-PRB 5117 ^ /KE^JGNG 
HGTHCAGTCTlfL, 7 y 4 P R B 3 {IT ^ 
/*E^JATAVL SGT SMAfc*flSi-5jfi«E?!l^ 
ffl1ltfW>E5U"C*>5o Candida boidini 
i ATCC4 8 1 8 0^M*DNAt, 
-PRB5, PRB3£Jg^U Ex Taq#!)^5 
(SfiJfith) SrJfiWcPCR ( (9 4tf3 0&\ 

5 0ttl^ 7 2°C-C2^) X30t^^/U) £tTo 
t 0 ±t*M$tlfc^J0. 5 k bcDDNAlSrJf^BHX U p 
T7Blue T-Vector U 

40 P^-^^Lfco Dye primercycle sequencing FS Read 
y Reaction Kit *c y^/U^r— ft) 5rJBl^T s f# 

btifc/7^; K^ff AD N A Bf^(OfiIK5iJSrft)£ t 
tfl t w <Ek Saccharomyces cerevi 

s i a e &I/P ichia pastoris ft^fecO 

PRB 1 afi^tor 5 /ItEJiJirHiv ^ftBlttSr«ror 5 
y BftE^iJ Sr = - K-f 5 iSSIS^J * h ft fc <n r. <o 

DNAi/t^C andida boidini icOPR 
B laWE^-as-C&S tWSLfco 0. 5kbc/)^fA 
DNABrtftt, -fy* I KSrS a 1 I £ E c o R I !?§J 

so it, 7#p-*«^ft»ft, Htetfco 
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[0 0 5 6] (3-2) y-CfyV-(Dim, RUx? 

Candida boidinii ATCC4818 
0*©!fefeftDNAS:a>er(Ofli(K»#-Cffl||fL. 0. 8 
%TJSu-xV;vm^Wm*ft^ti Q ^HlfcDNAS: 
Hybond N + t>fn^^Uy (7v^^ 
tt) F7^7r-tfc 0 *mMW(D (3-1) T*#fb 

/^^y tr^n—i/a y«rfr*ofc 0 Z<Dffi^ PRB 10 
1 jt^ttJKlS. 5kb(DEcoRI-HindIII 
0rJi\ #?J4. 5kbWBg 1 I I-EcoT22 

fctfS^Sftfco ^J5. 5kbOEc 

oRI-Hindl I iBr^ *S4. 5kb(DBglI 
I-EcoT22I|f^^^>^<, 
7 5 "5:ffillfco Candida boidinii 
OM*DNA5rE coRI^Hindl I I X'$)Wi 
t, T^n-^a^S)^, 5. 5 k bttffi<£>DNAHT 
>tSr^>^^lHliRLfCo 0JRtfeDNAi)t^pUCl 
90EcoRIi:HindI I I fflfflWlBfclif A U E 20 
c o R I -H i n d I I I -fy*^ K7^^7 V 
lit R«tCLTB gl I I-EcoT22I Hff^S: 
pBluescript II SK + COBa mH I 
P s t I ffltffi^WKJfALfcB glII-EcoT22 

[0 0 5 7] rii67>f^7 y-fC±f£:7 0 n-:/£ffi^ 
fc^n^-y^r/y ^if— > H V 
^SrtTofc 0 t-f7W77>fH:iot, Eco 
R I -H i n d I I 1^7^; K7^7^y^^p C 
PRB1, Bgl II-EcoT22I7 P 7^;K7>f 30 

7 f 7y-^?)pcpRB2 sr % * o - y^m& t? 

[0058] pCPRBl RXI p C P R B 2 CDffjlJPggt* 
»HSrff»Lfc (04) o Ittlfc^^Cand 
ida boidiniiCOPRB 1 Jtfi^- T'feSr. t 
SrfllB-fSr fc, WC andida boidini 
i (7) PRB 1 iHS^cO;*-— U — x >r ^7^«) 

fcf/J^DNAi^^O. 7kbOCl a 40 
SK0JSr*j£Lfc o rw*6SB5«<0ft£M:p CPRB 2 

«t58#LfcO. 7 k bCOC 1 a I Kff^Sr, pBlue 
s c r i p t I I SK + CSALT^lLfey7^; 

e>it«Six5r$/iiB?y (ews-i-5) s aC c 

haromyces cerevisiae 2£tKP i 
chia pastoris &M<Dy P uy L s( if B £ 
^ffliattSrW^fctr?), WW7 6%, 7 7%<Z)7 
^ 7 »^|^— "Cfcofco :^S«Candida 
boidini i(7)PRB (^t^y U fV ^ 50 
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[0 0 5 9] < j£jfe0fl 4 > Candida boid 

i n i i ^2lH££±rr^BAfej: (prb l) 

Candida boidinii <D U R A 3 iffe^- £ 
v-^-tLfcifteliaot, PRBliH5^£fift 
»Lfc 0 It, *t«2-«S#LfcC a n d i d 

a boidinii SK741ffi?:fflPt 
(4-1) PRBll^If^^^S 
PRB iMBl-OmQ. 7 k b(DC 1 a IlfeKURA 
3aeT-^g^L/cy°^^^ KpDPRBl 9 

[0060] p C P R B 2 £ C 1 a I fc E c o R I "C§J 
»LT^#^ixfc^2. 0 k b(DDNA|Ff)f£ N pCPR 
Bl60ClaI-EcoR I«CSALf: 0 #«btlfc 
7 B 7^U^pCPRBACl at^Lt pCPR 
BAClaKlal t§3il, T4 DNA*^7 

-iftcj:5¥Jt*«^aLfc^, X h o I y 
ALfc 0 f^fctifc:/?;** K^XholSMi(:»2 
0) (2-1) CEiOpURPjrSa 1 I^WLTtt^ 
ix5 3. 5kb(DDNAifr^AU ^^^KpD 
PRB 1 Srftfc (05) 0 
[0 0 6 1 ] (4-2) 
*Hj5fef(|C0 (4-1) -CUbilfcpDPRB UHin 
c I I £ E c o R I T§J#f LT, Candida bo 

i d i n i i SK7 4 l«cKft*yf-firAife-e»WK 

NA<^1Mf^«pffi : S:fT5rtt«t«9, PRB lite^5S 
y-~>^Lfc„ t4fcfe1&iSK7 4 1« 
&l/?KK<E*tt<iOjfefefrDNAS:B glll^Hind 
I I I pCPRBl^rClaltBglll 
MUftnSl. 3 k b^DNAKffKSr^n-yt 
LTtfyfiMffof: (0 6) 0 06 f^-f 
±SK74 lttTii3 k b<Ofi[R^tftWSJx5^>K 

[0 0 6 2] Candida boidin 

ii SK7 7 4ttH*lfc fl Candida bo 

1 d i n i i SK 7 7 4t*Jl9 5 - F O AlBttflcSrE 
#U URA3lfif^f LfeMx^y-^^L 
fc 0 y-^^^«i^if>»tfft-J:oTtTofc 0 06 
fc^rfj; 5t-SK 7 7 4flrcii5. 8 k b cofeUdl&ttj 

SftS'^Ktf, URA3ite^^^Lfct*T'^3. 

2 k b<Z){ig(^ffi£;ftfc 0 f^SSrC andida 
boidinii SK77 5*iri%£ Lfc 0 

[0 0 6 3] <^Sfi)5 > /pf7-f»:i^7 p P 

%W\2(D (2-2) "Cl#^ixfcCa n d i d a bo 
idinii SK740 (pep4) Vk&XfMMffl 
4(7) (4-2) "CffibftfcCa nd i d a b o i d i 
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nii SK774 (pep4, prbl) ffi, 
£tfC andida boidinii ATCC48 
1 8 Ottco^i-T'nxr— ^SttSrSy^Lfco **VP*l 
(DWZ2m 1 OYPD*MT\ 3 Ot^tffliT^* 
Ifco IlLfeS^O. 2m 1 CO 1 0 OmM Tri 
s-HCl/^77- (pH 7. 5) fcjgjBU 0. 
8g^^7^^X (0. 4 2 5-0. 6mm, 

5*ffSr5EHfc9SLfco «ftl^*«:4t:, 1000 

o0&:ti o^BBt^L, ±mmttzwfflj&t$\mmk 10 

ITSflfco ^y7';t>f*^ {'<4*-7 

[0 0 6 4] JSJlWflattWJS60**fSttfi, J o n e s (7) 
i&fft (Jones, E. W. , Methods Enzymol. , 194, 428 (19 
91)) \zm\ ^nf>ft^ Affitt&t5*^2R*^ 

-gAJStttt* 2 5 m 1 MSl 0 0m 

M Glycine-HCl /^7r^ (pH 3. 

2) , lroCO^tt^^^nt^^r^lm 1 <Z>£J&*R 20 

3 0^1:^*1^2 oo^i 0KJS*«rtt#Rofc 
1 0 0 n 1 CO 1 NiSi&iRKSrJPx., 1 0 0 0 0 0^ 

ten o^rais^Lfco ±ft i o o * i zmzm*), 5 

0// 1O0. 5M Na OHSriPx., ^SfffiipOiBJt^ 

-yhiSlLt. ATCC4 8 1 8 0ftT(iM«ft 
tljilmgaf:M9. 3 y h COT 3 or^ -J— if A 30 
ett#&W£*lfcj6S, SK74 0ftMSK7 74ttt 
ttSttHt*W*ixft3&*ofc 0 
[0 0 6 5] gYflltttt, 1 0 0 

m l 0>l8flM&ttfflft£ soo^i <D/<>y7r — ( l o o 

mM Tris-HCl (pH7. 5), ImM C 

a C 1 2) RXf2 0 p. 1 OSKigft (^^WW7 
? KTSiSfHfe6mM N-<yyV/K-fnyy- p - 
- Fnr^y K ) SrJS^LT, 

LfcflL 3 7°CT3 O^IBSJESLfco :tl(I6 0 0 /il 
<£>1. 5M BUSrJPx., S/6*ffitL, 0. 22/iin 40 
<75^^/U^--e?>iiL, 4 0 5 nmlCtett5ftjteffSr»| 

nmo 1 (Op- = hnr^y ySriBBi"«»**Srl3. 
^yhtSiLfco ATCC48180ffi, SK740 
SK7 7 4*#*t^j»fittW«lmgSfc5«tJx 
^etl, 0. 7 0. 2 8^~yK 0. 05 

[0066] <mmm6> mmmb±£ >'<*v<d& 50 



#M 2000-78978 
20 

/nr7- tfae^iSttJKStbfcC andida bo 
i d i n i i t*SrfflV^T!?^S**'r7 p v^>Cilg^Sr 

rtSrStffitfco IfeiMll^) (1-3) -Cftfcjxfc 

p e p 4 *gT-coy i^iE^j^saaeT- * >s<?w%fr 

[0 0 6 7] (6-1) 9v'ft##x:/v'>Ci!e^a> 
itl-«^SttTV^5t h***7 L 7 p v'>'Ciie^SrPC 

V^ 0 t h^xy^VCite^^Sffi^J (Patris, A. 
et al. , FEBS Lett. ,369, 326 (1995)) J^T 

HCa t-5 : 5 ' - C A A G G C T T T G A G A T 
TGTGTTGAATGACTAC — 3' 
HCa t-3 : 5 ' - T C T G A G A T T G C T G C 
TGAAAGTCTACAGTCT — 3' 0 
[0 0 6 8] SSDNAt LTQUICK— Sc r e e 
n Human cDNA Library Pane 
1 (C 1 o n t e c hft) £fflV^fc 0 SfDNA^ ^ 
7^-HCa t-5, HCa t-3£rffi^U Ex 
Taq*^7-lf (SiiStt) fcfflV^fcPCR ( (9 
4°CT3 0#, 6 0°CT3 0®\ 7 2t"e2^) X30 

£Jxfcttl. 2 k bcODNA^^ElR U pT7 B 
lue T-Vector (/ '*>>3l Vtfc) [C^n — n 
y^Lfz 0 Dye primer cycle sequencing FS Ready Rea 
ction Kit ^m/U^ — }±) £Jf ^T, ^SSfi^lJ 

5~ ££5|fgLfc 0 1. 2 k b cOjfADNABfffrtt, :/ 
7^5KiSma ItXba I T^KfrU T;tfn-;xfi; 

[0 0 6 9] C^^^^CJie^SrStfti-Sfcfco 

ovine Spleen c D N A 7 4 ~7 7 V — ?rffl 
V^fc 0 ift^yn F^-/W:||otffiS^f:|] 1 0 0 
^co ffl^m x. 7 r - v> ^ n - i 5 ~7 y - Z -f V ? 

— — v^*^ ASI0XL 1 - B 1 u e MR F' 
*lC«5feS*3 7 c CT3B#^»#t, l^cDNASffr 

p B 1 u e s c r i p t £§J *9 ffl Lfc 0 
£7 0°CT 2 0 ^f^I I ^±i«5r^ll S O L R ™ 
ttlOffife**, fi^Ii/7^; KDNASr^1-5*» 

[0 0 7 0] 6i^)»M/7^; KSrDye primer c 
ycle sequencing FS Ready Reaction Kit (/^^yx 
7^-tt) ^rfflV^T, 5'*«ffl, 3'*SfiiJ(Z)^Sffi?iJ 
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y^LTpBC20-2 Srilft Ltc 0 Dye terminator c 
ycle sequencing FS Ready Reaction Kit (y< — ^-y^. 
/l^—tt) £ffll>T P BC 2 0 - 2 ©#ADNA|ffr(D 

rt»««^N**liK?IJ#-g- 8W2 2 6#|WP 10 

JisfehZkiSz-htiiZo pBC20-2l:«H^ 

[0 0 7 1 ] (6-2) ^^7^y»7X; 

*H*0fla> (6-i) tittifc^v'^fyv'yc^c 

andida boidinii Srffl V^T^iB38^S* 
SfcfcC, Hi£0fll£> (1-3) -Ci^tbtl^ynv 1 ^^ 
— ifAcoy^^ (E?'J#-^4) ^y^ryyyc© 

T^^^CW^o^-^lftfilttcWittKE^Jli, Can 
dida boidinii C*5V ^Tffiffl^S^fSv Ma 

*<Dmmmi£^ k> (ato co s ' jiMjsi/^ir^- 

Jh=3 (T A A) <7) 3 ' TJKAH- N o t iBfBfflHSj&s 

NA(ig) 7t/ft*i*^ PCR4rfflV^T^Lfc 0 gj 

7 t^^^^-^-wiSSE^JSrJKTI^-r : 

A 1 F : 5' -GTACATATC C AGATCTAT 

TAGGTACTTGGGTCTTTCAAGTTGG 30 

TTCTTCTGGTTCACAAAGAGATGTT 

AATTGTTCTGTTATGGGTCCTCCAG 

AGAAGAAAGTTGTCGTTCACTTAAA 

GAAACTTG — 3* ; 

AIR: 5' -GCAAACC ATTTAT AATC A 
TTCAAGACAATTTCGAAACCTTGAT 
TATAGATAATAGTGAAATGACCAGA 
ATTACCAAAATCATCATAAGCAGTA 
T C AAGTTTCTTT AAGTGA ACGAC A A 
CTTTCTTC-3'; 40 
A 2 F : 5' -GGGGGGCGGCCGC ATGAA 
GTTCACAATTCCTTTTTCTGTCGCT 
TTCTCTATCTTAGCTGCTACTACTT 
T AGTTG ATGC TG AT ACTC CAGCTA A 
TTGTACATATCCAGATCTATTAGGT 
ACTTGGG— 3' ; 

A 2 R : 5' — CCCCCACTAGTCCTAGGA 
CATCATGAAC CCAACCTGTCATAGT 
T TCATG AC A ATA AGAAGT AACTTT A 
CCACCTTCTTCTTTATATTTAAAGA 50 
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AAGCAAAC CATTTATAATCATTCAA 
GACAATTTCG — 3* ; 

B1F : 5' -CGTTAATACTGCT AGATT 

AGCTGGTTTAGAAGAAACATACTCT 

AATAGATTATATCGTTATAATCATG 

ATTTCGTCAAAGCTATTAATGCTAT 

TCAAAAATCTTGGAC — 3' ; 

B1R: 5' — TACGAGAATGACCACCAC 

T AATGTTTC AT ATT CC AT ATAAGG A 

GCAGCAGTCCAAGATTTTTGAATAG 

CATTAATAGCTTTG — 3' ; 

B2F : 5' — GGGGGGCGGCCGCGGGGC 

CTAGGTAGAAATTGGGCTTGTTTCA 

CTGGTAGAAAGACTGGTAATACTTC 

TGAAAATGTTAACGTTAATACTGCT 

AG ATTAGCTGGTTTAG AAG- 3' ; 

B2R: 5' — CCCCCACTAGTAGGTAAG 

CAGTAATAGGTG CAGGTTTAGGTCT 

AGGTATTCTACGAGAATGACCACCA 

CCTCTTCTAATCA — 3* ; 

C1F : 5' — TTGCTTCTATGGGTATGA 

TGG AAGCT AG A ATT AG AATTTTGAC 

TAATAATACTCAAACTCCTATCTTA 

CTC A AT ATGC TC A A G G T T G T G A AG G 
TG-3' ; 

C1R: 5 ' — ATGGAGAATCAGTACCAG 
T AT A TGG AAAAC A A T C T T C T T C A A C 
TAGACCAAAGTCCTGAGCATATTTA 
CCAGCAATTAAGTATGGGAAACCAC 
CTTCACAACCTTGAGCATATTGAGA 
AC- 3' ; 

C2F : 5' -GGGGG ACTAGTTGGGATT 
GG AGAAATGTTC ATGGTATT AACTT 
TGTTACTC CTGTTAGAAATCAAGGT 
TCATGTGGTTCTTGTTACTCATTTG 
CTTCTATGGGTATGATGGAAGCTAG 
AATTAGAATTTTGAC — 3* ; 
C2R: 5' -C CC CC AAGCTTC ATT ACA 
AC CACCATAGAAACCACCAACATAA 
TGATATTCAGAAGAGTAATATCTGA 
AACAACCTTCTTTCAATCTACATGG 
AG AATC AGTACC AGT AT A TGG A AAA 
C- 3' ; 

D1F : 5 ' — ATTATAGAAAAGGTGTTT 
ATCATCACACTGGTTTAAGAGATCC 
ATTT AATC C ATT TG AGCT C ACT AAT 
C ATGC TGTCTT ATT AGTTGGTT ATG 
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GTACTGATGCTGCTTCTG-3' ; 
D1R: 5' -GTACCTCTTCTAATTCT A 
AAGTAACCATTTTCACCC CAAGAAG 
TACCCCATGAGTTCTTAACAATCCA 
ATAATC TAAACCAGAAGCAGCATCA 
GTACCATAACCAACT AATAAG- 3' ; 
D2F: 5' -GGGGG A AG C T T T G AT G A A 
ATTAGAATTAGTTCAT CAAGGTCCT 
ATGGCTGTTGCTTTTGAAGTCTATG 
ATGATTTCTTACATTATAGAAAAGG 10 
TGTTTATCATCACACTG— 3' ; &Xf 
D2R: 5'-CCCCCCTCGAGGCGGCCG 
CTTATAATTT AG G A AT AGGAGT AG C 
AGCTAAAGCAATAGATTCAATAGCA 
CATTCATCAGTACCTCTTCTAATTC 
TAAAGT AACC ATTTTC- 3' 0 
[0 0 7 2] ffiigLAlt, ^f^7^v-A lF^AlR 
fc«£U Ex Taq*^7-f (Sffi^tt) 
^ftPCR ( (9 4 o Ci?3 0g\ 6 0°CT1^ 7 2 °C 
"C3 0&) X2 01M^/1/) £ffl\ 2*|DNA^ 20 

/-MtWL*'U^\ PCRSi£«C0 2^(Z)l^i 
(2 5/i 1) ^)TE^77r-Mflfco rc0^ffi2 
/i 1 t7 P 7^^A2FtA2R&i^U Ex Ta 
q#!>^5— t? (SBiStt) Srffll^PCR ( (94TC 
T3 0&\ 6 0°C-C1^ 7 2t"C3 0&) X 2 0 
^/i") £fifofc 0 ifBSixfcDNABf^SrigiRL, No 
tltSpel "C^JWr Lfc*. P B 1 u e s c r i p t 
I I KS+(DNo t I - S p e I fflHffALfe 0 Dy 
e primer cycle sequencing FS Ready Reaction Kit 30 

T-Ai^ Lfco 

[0 0 7 3] S«B, C, D^oV^TtH7{C^i-7 P 5 
^■7-4:ffl^Ti)SAt»^i-(:^L, ^ft^lx 
pBluescript II K S A LfcT"? 
^; KpCT-B, pCT-C, pCT-Di§fe 0 p 
CT-A^^^lfcNo t I - S t y I Kr^Sr p C 
T-B60NotI-StyI |SH-J¥A LfcT"? * ^ Kp 
CT-AB, pCT-C^WDffllfeS p e I — H i 40 
n d I I I BfJtSrp CT-D0OSpeI-HindII 
IffilCjfALfc^^^KpCT-CD^Slfco p 
CT-CD^^^ffitfeSpe I - Xh o I0rtf-£p 
CT-AB(7)SpeI-XhoI [UHcfflA U 5 
KpCTC-Sl SrftHLfco 

[0 0 7 4] pCBU3a^9!)UJLftCandida 
boidinii URA5ft57$r^t?2. 6 k b co 
S a 1 I - P s t I ®r/t ^pFdhPT (WO 9 7/1 
0345) frbWVttiLtc Candida boidi 
nii ^ E »J8i****3ie : F7 p n^-^-/^-5* 50 
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— *HH#&^t?2. lkbCOKpnI-EcoT22 
I »)t£ pUC 19COKpnI-SalI fflCjfAL 
T, ^^/-1W^URA3I^\ ^»«i7k** 

^S^** KpFe xU3^8lfc (H8) o p 
CTC-S 1 ^b«J!9 WLfc^xy^^Cite^Sr^tP 
No t I V9rfr%:p F e xU 360No t I gMttWfAU 
^^7^yc^7^; KpECTC-Sltff 
Klfc (08) 0 

[0 0 7 5] ( 6 - 3 ) ^H<E* 
*Hffi#J<£> (6-2) -C^t^^SKpECTC-S 

1 £B a mH I "C^JWrU Candida boidi 
nii SK612ffi, SK74 1 ttKJKWlBtfeLfco 
ftbJifc»W*#<o 3 p ^- t#fi«|:oS l oft 

fc 0 ST. GLYS«fifi (^UtP-;U3% Yeas 
t Nitrogen Base 0. 67%, Yea 
st Extract 0. 5 % £1^ p H 5 . 5 <Dtft 

M) *"C3 0°C(CT, 4 8 0#Pfl«g^ 5iS*Lf- 0 3 0 0 

^SCOMYS /H. 5%, Ye a s t N i 

trogen Base 0. 67%, Yeast E 
x t r a c t 0. 5%£-at?pH5. 5 COi^ift) ^Sgffi 
U ^H3 0°Cl:T, 4 8^St5)S*Lfco 
ft, 3 0 0 006, 5^^i:ioT|flfeS« 
-bit n^y- 3 0 (T^^tt) £ffll^T5 0 

[0 0 7 6] 2 0 1 <0«*B#*±}tfc* 2 0 0M^ 
yVy — (5 0mM^y|-^ylt h ]) $J±s<y 
yy— (pH5. 0) , lOraM NaCK 1 raM 0 
-^^7 0 hx^/-/K JtfSI©4mM Glyc 
y 1— L — phenyl a 1 anine— p— n i tr 
o a n i 1 i d e (v^Vf±, ^^f/WWT; K"C 

2 0 0mMK»tf £*fcfc<B£*!R) ) «r«^Lfc«L 

3 7 0 C-C2~ 1 0B#IWSc«U 4 0 5 nmfcl*3lj-5Bbte 
SSrSfJ^Lfco IlfpaT^Uy^^lAL 
t^>*7^yC©16, 8, 4, 2, 1, 0. 5v 

#ty^*77 p v'y Cffittif ffl Lfco 

fc Candida boidinii tt£r?|f3Z«>r ITffl 
Wc«^<7^\ ^xy^>C^M4^ffitLTV^fc 0 
[0 0 7 7] 

VWftM) fiH4<B»4>LfcC andida boidi 

H (7) ir * £ ft _b $ * 5 n t ^ -e ft 3 o 
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[0 0 7 8] 



SEQUENCE LISTING 



<110> Kirin Brewery Company, Limited 

<120> Candida boidinii strains and use thereof as hosts for prepa 
terologous proteins 

<130> P98-0444 

<160> 9 
<210> 1 
<211> 3486 
<212> DNA 

<213> Candida boidinii 
<400> 1 

agatcttggt atacgcattc ttccgccaac caccaaccac cagccttcca gcaactagcc 
agcagccagc agcgaggcca aagatgtggc accggcatga aacaatggct gctggtgcgg 
aaacaactgc ggccaggtca catctcccat tgttttccac gcgctgtttc tcgattgggc 
cttgtgagaa atacaaatag ggaaagcgat acatacgtaa tgtatgcaat gtatgtaatg 
tatgcaatta caattgttgc cctctctctt tctacggctc tttctatggc tcttctctct 
gtatgaaccc cactggccct atctctgtcc tctgtgtctc tatctccatc ttccctcttt 
cctctttcct ctgtctttgt cttatctaca catatcactc ttattcctct tgcttgcttg 
ctcatccctt gaactgtgcc ctcctctccc tctctcttcc tctctcaccc ttagtattgt 
cttgccccaa tgcaaattct aactccattt gcaatcacat tcacatttcc tctccattca 
actcttcatc tttgtctctc ttatcaatta attgattaat caatcaccct cctcctatct 
tttactcctc tcccattacc acatcttctt atcagtctgt ctccatcacc ttctccatca 
aggccattat aaattaacgc ccaacaccat tgccatccat cccccattat catacaacta 
aagagtattc taatcaatcc atctccgttt gtcatctgtc ttcaatatca cacaagctaa 
tcaattccct taaagaatta atcctcttaa ttgtattgat agtcatttag cattcaccaa 
aatttgataa gtatagaatc taagttataa aatataaaat agaacttttc tcgttcaaac 
atttaaccgc ccatttccct aaaattaaag gtatataaat tacacaaatt caaccattaa 
aaggaaaaaa aaagaaaaaa actacttctc aaaaagaaat ctttcgcaat gaagttcaca 
atcccttttt ctgtcgcttt cagtatctta gctgctacta ccttagttga tgccaaagtt 
cactcaattc caattaaaaa acactcttta gaagaaactt ttaaagatat ttcttataat 
gattatttag cttctttaaa gaataaatat atctcattat ataacaagca tcactcaaat 
aacgccggtg aatctattga aggtgatcaa caacaccctt ttatcccatt cgttgaagtt 
gtcgatggtg aattcaaaga ttcaaaaact gatgctcctt taactaacta tatgaatgct 
caatatttca cagaaattca attaggtacc ccaggtcaag tctttaaagt tatcttagat 
accggttctt ccaatttatg ggtcccaggt aaggattgtt cttctttagc ttgttactta 
cactcaaagt atgatcacga tgaatcgtca acttataaga aaaacggtac cgaatttgct 
attagatatg gtactggttc tttagaaggt tttgtctctt ctgatacttt aaccattgga 
gatttggtta tcccagatca aggttttgct gaagccactt ctgaaccagg tttaactttt 
gcctttggta aattcgatgg tatcttaggt ttagcttatg acactatctc tgtccagaaa 
gttgttcctc cagtctataa agccattgat tcaggtttat tagacaaacc acaattttcc 
ttctacttag gtgataccgc taaatcagaa actgatggtg gtgttgccac ttttggtggt 
atcgatgaat ctaaattcaa cggtaagctt acctggttgc ctgttagaag aaaggcttac 
tgggaagttg cattcgatgg tgtcggatta ggttctgaat atgctccttt actaaataca 
ggtgccgcca ttgatacagg tacctcttta atcgctttac catcaggttt agctgaaatc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
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ttaaactctg aaattggtgc cactaaatct tggtctggtc agtacactat cgattgtgcc 2040 

gctagagatt ctctaccaga tttaaccttc actttagctg gttacaattt caccattggt 2100 

ccttacgatt atactttaga agtttctggt tcttgtatct cttctttcac tccaatggat 2160 

atcccagctc caattggtcc aatggctacc gttggtgatg ccttcttaag aaaattctac 2220 

tctgtttacg atttaggtaa agatgctgtt ggtttagctc cagctatcta attctgatta 2280 

gcttggaaag ttattcattt attgcactat tcatatgcgt atataatacc ttctctttct 2340 

attgttcaga ctccttttta tacttgttcc attattagct taaatgaaaa ataaatactt 2400 

ttttgaaaca aaaaatcatg tttatgatca gttgattttt tgtcttctga ttcttctctc 2460 

tattgaacca ttgttataat ttcatttttt tcttgatcct tcttttttct tttttttgtc 2520 

tcatcttttt aatttttttt ttcggttcgg ttttcaaaac aaaaaaaaac ataattgtaa 2580 

aagaatatta cttatattaa tttatactat attatattag attatattat attttaaatc 2640 

aaactaaatt aaataaacta taaataatta taaaagatca ttattggtga ctttcaggaa 2700 

atgcaatatt ataattatta ttttcatgaa attgaccgtt actattagat tctccaagag 2760 

atacagatga taattcaacc ctcttggatt tcttaaaagg ttgagaagaa gaaatcaaaa 2820 

tatcttgatc tttatcttct tgttctaata actgttgctt tccatcttca ccatctctag 2880 

ttgatttact catctcacta tatttcctct ttggtttatc accaccgttg tacaaaccct 2940 

tctttcttct cttggaattc ttattgtcgc caccgttgtc accgctacca gaattggcat 3000 

tggtattact tctgtaatgc tcgtttgttt tgttattgtt agacacggca gatccaatat 3060 

tagaagatgg atttattaca gagctgttaa tattcgataa tatatcacgt agatatttct 3120 

tatccatatc atcatgcggt tcaatcctga cttcttctcc ttcatcgtcg ccagctaaac 3180 

cggaagcacc aacatctgca acacgtcgtc tttgatcttt tgtcacattt tgttcactgt 3240 

tgtaaatact actgctgatg ctactgccat tgctactatt accgatattg ttgtttgact 3300 

tattattacc atacttcttt gacttcttct taccatttct gtataaacct gtaccatcgt 3360 

taacttcaat cttatatcct aagtagtcca tattattctt atcgataaac aaatgaataa 3420 

catctccatc aaaaattctt atcttattcc cctttttgat cctattacca ttgacataac 3480 

atgcat 3486 
<210> 2 
<211> 420 
<212> PRT 

<213> Candida boidinii 
<220> 

<221> mat_peptide 
<222> (23) •■■(420) 

<220> 

<221> sig_peptide 
<220> (1) (22) 

<400> 2 

Met Lys Phe Thr lie Pro Phe Ser Val Ala Phe Ser lie Leu Ala Ala 

15 10 15 

Thr Thr Leu Val Asp Ala Lys Val His Ser lie Pro lie Lys Lys His 

20 25 30 

Ser Leu Glu Glu Thr Phe Lys Asp lie Ser Tyr Asn Asp Tyr Leu Ala 

35 40 45 

Ser Leu Lys Asn Lys Tyr lie Ser Leu Tyr Asn Lys His His Ser Asn 

50 55 60 

Asn Ala Gly Glu Ser lie Glu Gly Asp Gin Gin His Pro Phe lie Pro 
65 70 75 80 
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Phe Val Glu Val Val Asp Gly Glu Phe Lys Asp Ser Lys Thr Asp Ala 

85 90 95 

Pro Leu Thr Asn Tyr Met Asn Ala Gin Tyr Phe Thr Glu lie Gin Leu 

100 105 110 

Gly Thr Pro Gly Gin Val Phe Lys Val lie Leu Asp Thr Gly Ser Ser 

115 120 125 

Asn Leu Trp Val Pro Gly Lys Asp Cys Ser Ser Leu Ala Cys Tyr Leu 

130 135 140 

His Ser Lys Tyr Asp His Asp Glu Ser Ser Thr Tyr Lys Lys Asn Gly 
145 150 155 160 

Thr Glu Phe Ala lie Arg Tyr Gly Thr Gly Ser Leu Glu Gly Phe Val 

165 170 175 

Ser Ser Asp Thr Leu Thr lie Gly Asp Leu Val lie Pro Asp Gin Gly 

180 185 190 

Phe Ala Glu Ala Thr Ser Glu Pro Gly Leu Thr Phe Ala Phe Gly Lys 

195 200 205 

Phe Asp Gly lie Leu Gly Leu Ala Tyr Asp Thr lie Ser Val Gin Lys 

210 215 220 

Val Val Pro Pro Val Tyr Lys Ala lie Asp Ser Gly Leu Leu Asp Lys 
225 230 235 240 

Pro Gin Phe Ser Phe Tyr Leu Gly Asp Thr Ala Lys Ser Glu Thr Asp 

245 250 255 

Gly Gly Val Ala Thr Phe Gly Gly lie Asp Glu Ser Lys Phe Asn Gly 

260 265 270 

Lys Thr Thr Trp Leu Pro Val Arg Arg Lys Ala Tyr Trp Glu Val Ala 

275 280 285 

Phe Asp Gly Val Gly Leu Gly Ser Glu Tyr Ala Pro Leu Thr Asn Thr 

290 295 300 

Gly Ala Ala lie Asp Thr Gly Thr Ser Leu He Ala Leu Pro Ser Gly 
305 310 315 320 

Leu Ala Glu lie Leu Asn Ser Glu lie Gly Ala Thr Lys Ser Trp Ser 

325 330 335 

Gly Gin Tyr Thr lie Asp Cys Ala Ala Arg Asp Ser Thr Pro Asp Leu 

340 345 350 

Thr Phe Thr Leu Ala Gly Tyr Asn Phe Thr lie Gly Pro Tyr Asp Tyr 

355 360 365 

Thr Leu Glu Val Ser Gly Ser Cys lie Ser Ser Phe Thr Pro Met Asp 

370 375 380 

lie Pro Ala Pro lie Gly Pro Met Ala Thr Val Gly Asp Ala Phe Leu 
385 390 395 400 

Arg Lys Phe Tyr Ser Val Tyr Asp Leu Gly Lys Asp Ala Val Gly Leu 
405 410 415 

Ala Pro Ala lie 
420 

<210> 3 
<211> 1263 
<212> DNA 

<213> Candida boidinii 



<400> 3 
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31 
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atgaagttca 


caatcccttt 


ttctgtcgct 


ttcagtatct 


tagctgctac 


taccttagtt 


60 


gatgccaaag 


ttcactcaat 


tccaattaaa 


aaacactctt 


tagaagaaac 


ttttaaagat 


120 


atttcttata 


atgattattt 


agcttcttta 


aagaataaat 


atatctcatt 


atataacaag 


180 


catcactcaa 


ataacgccgg tgaatctatt 


gaaggtgatc 


aacaacaccc 


ttttatccca 


240 


ttcgttgaag 


ttgtcgatgg 


tgaattcaaa 


gattcaaaaa 


ctgatgctcc 


tttaactaac 


300 


tatatgaatg 


ctcaatattt 


cacagaaatt 


caattaggta 


ccccaggtca 


agtctttaaa 


360 


gttatcttag 


ataccggttc ttccaattta 


tgggtcccag 


gtaaggattg 


ttcttcttta 


420 


gcttgttact 


tacactcaaa gtatgatcac 


gatgaatcgt 


caacttataa 


gaaaaacggt 


480 


accgaatttg 


ctattagata 


tggtactggt 


tctttagaag 


gttttgtctc 


ttctgatact 


540 


ttaaccattg 


gagatttggt 


tatcccagat 


caaggttttg 


ctgaagccac 


ttctgaacca 


600 


ggtttaactt 


ttgcctttgg 


taaattcgat 


ggtatcttag 


gtttagctta 


tgacactatc 


660 


tctgtccaga 


aagttgttcc 


tccagtctat 


aaagccattg 


attcaggttt 


attagacaaa 


720 


ccacaat ttt 


ccttctactt 


aggtgatacc 


gctaaatcag 


aaactgatgg 


tggtgttgcc 


780 


acttttggtg 


gtatcgatga 


atctaaattc 


aacggtaagc 


ttacctggtt 


gcctgttaga 


840 


agaaaggctt 


actgggaagt 


tgcattcgat 


ggtgtcggat 


taggttctga 


atatgctcct 


900 


ttactaaata 


caggtgccgc 


cattgataca 


ggtacctctt 


taatcgctt t 


acca tcaggt 


960 


ttagctgaaa 


tcttaaactc 


tgaaattggt 


gccactaaat 


ctt ectctee 


tcag tacact 


1020 


atcgattgtg 


ccgctagaga 


ttctctacca 


ga tt taacct 


tcact t tagc 


tggt t acaat 


1080 


ttcaccattg 


gtccttacga ttatacttta 


eaaet t tcte 


gt t ct tg tat 


ctcttctttc 


1140 


actccaatgg 


atatcccagc 


tccaattggt 


/"» O O "t" (~T t~T i~* ~Y O 

LLdd LggU Id 


ccgttggtga 


tgcc t tc t ta 


1 9flfl 
1ZUU 


agaaaattct 


actctgttta cgatttaggt 


aaagatgctg 


ttggtttagc 


tccagctatc 


1260 


taa 












1263 


<210> 4 














<211> 22 














<212> PRT 














<213> Candida boidinii 











<400> 4 

Met Lys Phe Thr lie Pro Phe Ser Val Ala Phe Ser lie Leu Ala Ala 

15 10 15 

Thr Thr Leu Val Asp Ala 
20 

<210> 5 
<211> 236 
<212> PRT 

<213> Candida boidinii 



<400> 5 

lie Asp Thr Gly Val Ser Val Thr His Glu Glu Phe Asp Gly Arg Ala 

15 10 15 

Lys Trp Gly Lys Thr lie Pro Thr Asp Asp Ser Asp Val Asp Gly Asn 

20 25 30 

Gly His Gly Thr His Cys Ala Gly Thr lie Gly Ser Lys Asp Tyr Gly 

35 40 45 

lie Ser Lys Asn Ala Glu lie Val Ala Val Lys Val Leu Lys Thr Asn 

50 55 60 

Gly Ser Gly Thr Met Ser Asp Val Val Lys Gly Val Glu Phe Ala Ala 
65 70 75 80 

Asn Ala His lie Lys Ala Leu Lys Glu Ser Lys Pro Gly Phe Lys Gly 
85 90 95 



(18) 2000-78978 
33 34 
Ser Thr Ala Asn Met Ser Leu Gly Gly Gly Lys Ser Pro Ala Leu Asp 

100 105 110 

Leu Ala Val Asn Ala Ala Val Lys Ala Gly Leu His Phe Ala Val Ala 

115 120 125 

Ala Gly Asn Asp Asn Ala Asp Ala Cys Asn Tyr Ser Pro Ala Ala Ala 

130 135 140 

Glu Lys Ala Val Thr Val Gly Ala Ser Thr Leu Ser Asp Ser Arg Ala 
145 150 155 160 

Tyr Phe Ser Asn Phe Gly Lys Cys Val Asp lie Phe Ala Pro Gly Leu 

165 170 175 

Asn lie Leu Ser Thr Tyr lie Gly Ser Asp Ser Ala Thr Ala Val Leu 

180 185 190 

Ser Gly Thr Ser Met Ala Ser Pro His Val Cys Gly Leu Leu Thr Tyr 

195 200 205 

Phe Leu Ser Leu Gin Pro Glu Ser Glu Ser Leu Phe Ser Thr Ala Ala 

210 215 220 

lie Thr Pro Asp Gin Leu Lys Lys Asn lie lie Asp 
225 230 235 

<210> 6 
<211> 708 
<212> DNA 

<213> Candida boidinii 



<400> 6 

atcgatactg gtgtttctgt tacccatgaa gaattcgatg gtagagctaa atggggtaaa 60 

accatcccaa ctgatgactc tgatgttgat ggtaacggtc acggtactca ctgtgccggt 120 

accattggtt ctaaagatta cggtatctca aagaatgctg aaatcgttgc cgttaaagtc 180 

ttaaagacta atggttcagg taccatgtct gatgtcgtta aaggtgttga atttgctgct 240 

aacgctcata tcaaggcatt aaaggaatct aaaccgggtt tcaaaggttc tactgccaat 300 

atgtccttag gtggtggtaa atcaccagct ttagacttag ctgttaatgc tgctgttaaa 360 

gctggtttac atttcgccgt tgctgcaggt aatgataacg ctgatgcttg taactattct 420 

ccagctgctg ctgaaaaggc tgttaccgtt ggtgcttcaa ctttatctga ttctagagct 480 

tacttttcca atttcggtaa atgtgttgat atttttgctc caggtttaaa tatcttatct 540 

acttatattg gttctgattc tgctacagct gttttaagtg gtacttcaat ggcctctcca 600 

cacgtttgtg gtttattaac ttatttctta tctttacaac cagaatctga atccttattt 660 

tcaactgctg ctattacccc agatcaatta aagaaaaata ttatcgat 708 
<210> 7 
<211> 1806 
<212> DNA 
<213> Bovine 
<400> 7 

gcacgaggcg gctcgtcgct ctcttgctgc tcgtctatgg cgctggctcc gtgcgcgggg 60 

acacgcctgc caactgcacc taccccgacc tgctgggcac ctgggtcttc caggtgggct 120 

ccagcggctc ccagcgcgat gtcaactgct cggtgatggg acccccagaa aaaaaagtgg 180 

tggtgcacct caagaagttg gatacagcat atgatgactt tggcaattcc ggccatttca 240 

ccatcattta caatcaaggc tttgagattg tgttgaatga ctacaagtgg ttcgcctttt 300 

ttaagtataa agaagagggt ggcaaggtaa ccagttactg ccacgagacc atgactggct 360 

gggtccatga cgtgctgggc cggaactggg cctgtttcac tggaaggaag acaggaaata 420 

cctcggagaa cgtgaacgtg aacacagcac gccttgcggg tctcgaggaa acgtattcta 480 

ataggctcta cagatataac catgactttg tgaaagctat caatgccatt cagaagtctt 540 



(19) 

35 

ggactgcagc cccatacatg gaatatgaga ctcttaccct 
gtggtggcca tagccggaga attccaaggc ccaaacctgc 
agaaaaagat tttgcatttg ccaacatcct gggattggag 
ttgttactcc tgttcgaaac caagggtctt gtggaagctg 
ggatgatgga agcaagaatc cgcatactaa ccaacaacac 
ctcaggaggt tgtgtcttgc agtcagtatg ctcaaggctg 
tcatcgcagg gaagtatgcc caggactttg ggttggtgga 
caggcacgga ttcgccgtgc agactgaaag agggctgctt 
accactacgt gggcggtttc tacgggggct gcaatgaagc 
tccatcaggg gcccatggcc gtcgcctttg aagtctacga 
agggcgtcta ccaccacacg gggctgcgag accctttcaa 
atgctgtgct gctggtgggc tatggcactg acgcggcctc 
ttaaaaacag ctggggcacc agctggggtg agaacggtta 
ccgacgagtg tgcgatcgaa agcatagcgc tggcggccac 
gtgtacctcg cagggtttca cgctgaccac cgccagccag 
agggactgga gacatgtacg gtattgctac tgcagtttca 
tgtgaagatc tgtgccttta caattaaaag tgcccttgat 
cccctgaaaa gcagtctgct ttttcctcag tactctgttc 
tggtgagaga cgaagtaatg gattttgcta atcattttgt 
tttaaaaaca atcgacagaa ccacacaggc ttatttttaa 
atgtgacaat ggttattaaa aaaattttat aaatattcaa 
aaaaaa 
<210> 8 
<211> 1377 
<212> DNA 
<213> Bovine 
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aaaagagatg attaggagag 600 
accaatcact gctgaaatac 660 
aaacgttcat ggtatcaatt 720 
ctactcattt gcttctatgg 780 
tcagaccccg atcttgagtc 840 
tgaaggtggc ttcccttacc 900 
agaggactgt ttcccctaca 960 

ccggtactat tcctccgagt 1020 

cctgatgaag cttgagctgg 1080 

cgacttcctc cactaccgca 1140 

ccccttcgag ctgaccaatc 1200 

tggactggat tactggattg 1260 

cttccgcatc cgcagaggaa 1320 

cccgattcct aagttgtagg 1380 

gaagggaaga tgccttattc 1440 

aaagattata gatagcttcc 1500 

tttaatttta atacactttc 1560 

agtgcggttt ttatggagga 1620 

gatccaaacg catgctgtat 1680 

attgtataaa tcatgagaca 1740 

gtgatataaa aaaaaaaaaa 1800 

1806 



<400> 8 

acg agg egg etc gtc get etc ttg ctg etc gtc tat ggc get ggc tec 48 

Thr Arg Arg Leu Val Ala Leu Leu Leu Leu Val Tyr Gly Ala Gly Ser 

15 10 15 

gtg cgc ggg gac acg cct gec aac tgc ace tac ccc gac ctg ctg ggc 96 

Val Arg Gly Asp Thr Pro Ala Asn Cys Thr Tyr Pro Asp Leu Leu Gly 

20 25 30 

acc tgg gtc ttc cag gtg ggc tec age ggc tec cag cgc gat gtc aac 144 

Thr Trp Val Phe Gin Val Gly Ser Ser Gly Ser Gin Arg Asp Val Asn 

35 40 45 

tgc teg gtg atg gga ccc cca gaa aaa aaa gtg gtg gtg cac etc aag 192 

Cys Ser Val Met Gly Pro Pro Glu Lys Lys Val Val Val His Leu Lys 

50 55 60 

aag ttg gat aca gca tat gat gac ttt ggc aat tec ggc cat ttc acc 240 

Lys Leu Asp Thr Ala Tyr Asp Asp Phe Gly Asn Ser Gly His Phe Thr 

65 70 75 80 

ate att tac aat caa ggc ttt gag att gtg ttg aat gac tac aag tgg 288 

lie lie Tyr Asn Gin Gly Phe Glu lie Val Leu Asn Asp Tyr Lys Trp 

85 90 95 

ttc gec ttt ttt aag tat aaa gaa gag ggt ggc aag gta acc agt tac 336 

Phe Ala Phe Phe Lys Tyr Lys Glu Glu Gly Gly Lys Val Thr Ser Tyr 

100 105 110 

tgc cac gag acc atg act ggc tgg gtc cat gac gtg ctg ggc egg aac 384 
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Cys His Glu Thr Met Thr Gly Trp Val His Asp Val Leu Gly Arg Asn 

115 120 125 

tgg gcc tgt ttc act gga agg aag aca gga aat acc teg gag aac gtg 432 
Trp Ala Cys Phe Thr Gly Arg Lys Thr Gly Asn Thr Ser Glu Asn Val 

130 135 140 

aac gtg aac aca gca cgc ctt gcg ggt etc gag gaa acg tat tct aat 480 
Asn Val Asn Thr Ala Arg Leu Ala Gly Leu Glu Glu Thr Tyr Ser Asn 
145 150 155 160 

agg etc tac aga tat aac cat gac ttt gtg aaa get ate aat gcc att 528 
Arg Leu Tyr Arg Tyr Asn His Asp Phe Val Lys Ala lie Asn Ala lie 

165 170 175 

cag aag tct tgg act gca gcc cca tac atg gaa tat gag act ctt acc 576 
Gin Lys Ser Trp Thr Ala Ala Pro Tyr Met Glu Tyr Glu Thr Leu Thr 

180 185 190 

eta aaa gag atg att agg aga ggt ggt ggc cat age egg aga att cca 624 
Leu Lys Glu Met lie Arg Arg Gly Gly Gly His Ser Arg Arg lie Pro 

195 200 205 

agg ccc aaa cct gca cca ate act get gaa ata cag aaa aag att ttg 672 
Arg Pro Lys Pro Ala Pro lie Thr Ala Glu lie Gin Lys Lys lie Leu 

210 215 220 

cat ttg cca aca tec tgg gat tgg aga aac gtt cat ggt ate aat ttt 720 
His Leu Pro Thr Ser Trp Asp Trp Arg Asn Val His Gly lie Asn Phe 
225 230 235 240 

gtt act cct gtt cga aac caa ggg tct tgt gga age tgc tac tea ttt 768 
Val Thr Pro Val Arg Asn Gin Gly Ser Cys Gly Ser Cys Tyr Ser Phe 

245 250 255 

get tct atg ggg atg atg gaa gca aga ate cgc ata eta acc aac aac 816 
Ala Ser Met Gly Met Met Glu Ala Arg lie Arg lie Leu Thr Asn Asn 

260 265 270 

act cag acc ccg ate ttg agt cct cag gag gtt gtg tct tgc agt cag 864 
Thr Gin Thr Pro lie Leu Ser Pro Gin Glu Val Val Ser Cys Ser Gin 

275 280 285 

tat get caa ggc tgt gaa ggt ggc ttc cct tac etc ate gca ggg aag 912 
Tyr Ala Gin Gly Cys Glu Gly Gly Phe Pro Tyr Leu lie Ala Gly Lys 

290 295 300 

tat gcc cag gac ttt ggg ttg gtg gaa gag gac tgt ttc ccc tac aca 960 
Tyr Ala Gin Asp Phe Gly Leu Val Glu Glu Asp Cys Phe Pro Tyr Thr 
305 310 315 320 

ggc acg gat teg ccg tgc aga ctg aaa gag ggc tgc ttc egg tac tat 1008 
Gly Thr Asp Ser Pro Cys Arg Leu Lys Glu Gly Cys Phe Arg Tyr Tyr 

325 330 335 

tec tec gag tac cac tac gtg ggc ggt ttc tac ggg ggc tgc aat gaa 1056 
Ser Ser Glu Tyr His Tyr Val Gly Gly Phe Tyr Gly Gly Cys Asn Glu 

340 345 350 

gcc ctg atg aag ctt gag ctg gtc cat cag ggg ccc atg gcc gtc gcc 1104 
Ala Leu Met Lys Leu Glu Leu Val His Gin Gly Pro Met Ala Val Ala 

355 360 365 

ttt gaa gtc tac gac gac ttc etc cac tac cgc aag ggc gtc tac cac 1152 
Phe Glu Val Tyr Asp Asp Phe Leu His Tyr Arg Lys Gly Val Tyr His 
370 375 380 
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cac acg ggg ctg cga gac cct ttc aac ccc ttc gag ctg acc aat cat 1200 
His Thr Gly Leu Arg Asp Pro Phe Asn Pro Phe Glu Leu Thr Asn His 
385 390 395 400 

get gtg ctg ctg gtg ggc tat ggc act gac gcg gec tct gga ctg gat 1248 
Ala Val Leu Leu Val Gly Tyr Gly Thr Asp Ala Ala Ser Gly Leu Asp 

405 410 415 

tac tgg att gtt aaa aac age tgg ggc acc age tgg ggt gag aac ggt 1296 
Tyr Trp lie Val Lys Asn Ser Trp Gly Thr Ser Trp Gly Glu Asn Gly 

420 425 430 

tac ttc cgc ate cgc aga gga acc gac gag tgt gcg ate gaa age ata 1344 
Tyr Phe Arg lie Arg Arg Gly Thr Asp Glu Cys Ala lie Glu Ser lie 

435 440 445 

gcg ctg gcg gee acc ccg att cct aag ttg tag 1377 
Ala Leu Ala Ala Thr Pro lie Pro Lys Leu 

450 455 
<210> 9 
<211> 1402 
<212> DNA 

<213> Artificial Sequence 
<400> 9 

gcggccgcat gaagttcaca attccttttt ctgtcgcttt ctctatctta getgetacta 60 
ctttagttga tgctgatact ccagctaatt gtacatatcc agatctatta ggtacttggg 120 
tctttcaagt tggttcttct ggttcacaaa gagatgttaa ttgttctgtt atgggtcctc 180 
cagagaagaa agttgtcgtt cacttaaaga aacttgatac tgcttatgat gattttggta 240 
attctggtca tttcactatt atctataatc aaggtttcga aattgtcttg aatgattata 300 
aatggtttgc tttctttaaa tataaagaag aaggtggtaa agttacttct tattgtcatg 360 
aaactatgac aggttgggtt catgatgtcc taggtagaaa ttgggcttgt ttcactggta 420 
gaaagactgg taatacttct gaaaatgtta aegttaatae tgctagatta gctggtttag 480 
aagaaacata ctctaataga ttatatcgtt ataatcatga tttcgtcaaa gctattaatg 540 
ctattcaaaa atcttggact gctgctcctt atatggaata tgaaacatta actcttaaag 600 
aaatgattag aagaggtggt ggtcattctc gtagaatacc tagacctaaa cctgcaccta 660 
ttactgctga aattcagaag aaaatcttac acttacctac tagttgggat tggagaaatg 720 
ttcatggtat taactttgtt actcctgtta gaaatcaagg ttcatgtggt tcttgttact 780 
catttgette tatgggtatg atggaagcta gaattagaat tttgactaat aatactcaaa 840 
ctcctatctt atctccacaa gaagttgtct cttgttctca atatgetcaa ggttgtgaag 900 
gtggtttccc atacttaatt gctggtaaat atgctcagga ctttggtcta gttgaagaag 960 
attgttttcc atatactggt actgattctc catgtagatt gaaagaaggt tgtttcagat 1020 
attactcttc tgaatatcat tatgttggtg gtttctatgg tggttgtaat gaagctttga 1080 
tgaaattaga attagttcat caaggtccta tggctgttgc ttttgaagtc tatgatgatt 1140 
tcttacatta tagaaaaggt gtttatcatc acactggttt aagagatcca tttaatccat 1200 
ttgagctcac taatcatget gtcttattag ttggttatgg tactgatget gcttctggtt 1260 
tagattattg gattgttaag aactcatggg gtacttcttg gggtgaaaat ggttacttta 1320 
gaattagaag aggtactgat gaatgtgcta ttgaatctat tgetttaget gctactccta 1380 
ttcctaaatt ataageggee gc 1402 
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F^-A(#%) 4B024 AA01 AA20 BAH CA03 DA12 
EA04 FA 18 GA11 HA01 
4B050 CC03 DD11 EE10 LL05 
4B064 AG01 CA06 CA19 CC24 DA01 
DA16 

4B065 AA73X AB01 AC11 AC15 
AC20 CA33 CA44 CA60 

4H045 AA10 AA20 BA10 CA40 DA89 
FA74 GA15 



